




Energy Expenditure and Glucose Oxidation Rate during Incremental Graded Exercise 
under Moderate Normobaric Hypoxia
Yinhang Cao and Jin Uchimaru
Abstract
【Purpose】The purpose of this study was to evaluate that the energy expenditure and glu‑
cose metabolisms responses to maximal incremental exercise in moderate normobaric hy‑
poxia.【Methods】Seven healthy subjects (Age;22±2yrs, Height;174±2cm, Body weight;
71.1±5.0kg) participated in this study. All subjects completed two maximal incremental ex‑
ercise test under the both normoxic (N trial) and normobaric hypoxic conditions (H trial).
We measured heart rate (HR), ventilation (V
�
E), oxygen uptake (V
�
O2), carbon dioxide pro‑
duction (V
�
CO2) and respiratory exchange (RER) during exercise test. Also, energy expen‑
diture rate (EER) and glucose oxidation rate (GOR) were calculated by the formula of
Burstein et al (1989). 【Results】The HR and V
�
E during exercise of H trial were signiﬁcantly
higher than that of N trial (p<0.05). But there is no signiﬁcantly diﬀerence in EER between
both conditions. On the other hand, GOR and CHO oxidation rate of H trial (GOR:
2.24±0.35mg/min/m2, CHO oxidation rate: 0.35±0.05mg/kcal/min/m2 @60% V
�
O2max) were
higher than that of N trial (GOR: 1.80±0.19mg/min/m2, CHO oxidation rate: 0.29±0.03mg/
kcal/min/m2 @60% V
�
O2max) from moderate to high work load (p<0.05). 【Conclusion】These
results suggest that moderate to high intensity exercise with hypoxia would be promoted
glucose oxidation rate and CHO oxidation rate. 
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